Materials N-Hydroxyethyl acrylamide (97%), methyl methacrylate (99%), methyl acrylate (99%), Nisopropyl acrylamide (97%), N-isopropylmethacrylamide (97%) and 2-(dimethylamino)ethyl methacrylate were purchased from Sigma-Aldrich and filtered through a plug of basic alumina to remove inhibitors prior to use. Triethanolamine (TEOA) (98%), triethylamine (TEA) (>99.5%), 2-cyano-2-propyl dodecyl trithiocarbonate and all solvents were purchased from Sigma-Aldrich and used without further purification.
Plus with a differential refractive index (DRI) detector. The system was equipped with either PL Rapide M (7.5 x 150 mm) and PL Rapide F (10 x 100 mm) columns, or 2x PL Rapide M (7.5 x 150 mm) columns. The eluent is DMF with 1% LiBr as the additive. Samples were run at 50 °C at either 2 mL.min -1 or 1 mL.min -1 based on column set respectively. Poly(methyl methacrylate) standards (Agilent EasiVials) were used for calibration to create a third order calibration between 500 -1,000,000 Da. Respectively, experimental molar mass (Mn SEC ) and dispersity (Đ) values of synthesized polymers were determined by conventional calibration using Agilent SEC software.
Polymers were prepared using a Gilson Pipette Max 268, with 200 μL and 20 μL pipette heads.
Pipette Error -As solutions were pipetted using a system designed for water, the ability of a pipette to accurately measure 1 mL dioxane was tested. 1 mL was aspirated 5 times and each time weighed into a clean vial. Given the density of dioxane, a mass of 1.033 g is expected. Values recorded: 1.021 g, 1.028 g, 1.024 g, 1.030 g, 1.024 g. These values give and average of 1.025 g, and a standard deviation of 0.0032 g. This suggests that the values are likely close to the desired volume, and that the values measured are consistent. However, we would recommend testing solutions before use to ensure consistent pipetting volumes.
Synthetic Section
Determination of the effect of headspace -Into a 20 mL vial was added N-hydroxyethyl acrylamide (2.34 g), triethanolamine (3.02 g), dioxane (5.15 mL) and 2-cyano-2-propyl dodecyltrithiocarbonate (39 μL). This solution was vortexed until homogenous, and then 0.5 mL, 1 mL and 1.5mL pipetted into separate wells of a 2.2 mL deep 96 well plate. The plate was then covered with a TiterTop and wrapped in blue LED lights. The reaction was allowed to proceed for 24 h after which the lights were removed and the plate dried under vacuum for 24 h to remove S4 dioxane. 1 mL DMF was added to each of the three wells and the plate shaken for 6 h. These samples were then filtered, diluted to 2 mg.mL -1 and analysed by SEC in DMF. Determination of optimal TEOA concentration -As a representative example, a 0.22 M TEOA solution was prepared by the addition of N-hydroxyethyl acrylamide (1.28 g), TEOA (0.165 g), dioxane (3.67 mL) and 2-cyano-2-propyl dodecyltrithiocarbonate (CTA) (21 μL) into a vial. This solution was mixed until homogenous, and then 0.5 mL was pipetted a 2.2 mL deep 96 well plate.
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The other solutions at concentrations of 1.07 M, 2.03 M and 4.43 M were added to individual wells. The plate was then covered with a TiterTop and wrapped in blue LED lights. The reaction was allowed to proceed for 24 h after which the lights were removed and the plate dried under vacuum for 24 h to remove dioxane. 1 mL DMF was added to each of the three wells and the plate shaken for 6 h. These samples were then filtered, diluted to 2 mg.mL -1 and analysed by SEC in DMF. μL of the dioxane solution to each of wells A7:H12. The plate was then covered with a TiterTop and wrapped in blue LED lights. The reaction was allowed to proceed for 24 h after which the lights were removed and the plate dried under vacuum for 24 h to remove the solvent. The plate was then placed back into the liquid handling robot and 1 mL DMF was added to each well. This plate was then agitated for 6 h, followed by the addition of 200 μL of this solution to each well of an empty polypropylene 96 well plate. These samples were then analysed by high throughput SEC and the Mp of each peak picked out and plotted in figure 3. added to the first column of a 4 column reservoir. 500 μL of this solution was added into each well of a 96 well deep well plate. The plate was then covered with a TiterTop and wrapped in blue LED lights. The reaction was allowed to proceed for 24 h after which the lights were removed and the plate dried under vacuum for 24 h to remove dioxane. The plate was then placed back into the liquid handling robot and 1 mL DMF was added to each well. This plate was then agitated for 6 h, followed by the addition of 200 μL of this solution to each well of an empty polypropylene 96 well plate. These samples were then analysed by high throughout SEC and the Mp of each peak picked out and plotted in Figure 3B .
Molecular weight variable polymerizations -To a 12 column reservoir in a liquid handling robot was added MMA (10mL) (col 1), a solution made up of TEOA (3.06 g), dioxane (5.03 mL) and
CTA (39 μL) (col 2), a solution made up of TEOA (3.06 g), dioxane (4.99 mL) and CTA (79 μL) (col 3), MA (10 mL) (col 4), a solution made up of TEOA (3.11 g), dioxane (5.31 mL) and CTA (40 μL) (col 5), a solution made up of TEOA (3.11 g), dioxane (5.26 mL) and CTA (81 μL) (col S7 6), a solution containing NIPAM (2.26 g), TEOA (2.98 g), dioxane (5.05 mL) and CTA (39 μL) (col 7), NIPAM (2.26 g), TEOA (2.98 g), dioxane (5.02 mL) and CTA (77 μL) (col 8), a solution containing NIPMAM (2.46 g), TEOA (2.88 g), dioxane (4.93 mL) and CTA (37 μL) (col 9) and a solution containing NIPMAM (2.46 g), TEOA (2.88 g), dioxane (4.90 mL) and CTA (75 μL) (col 10). 110 μL from column 1 was pipetted into wells A2:B7 of a deep well 96 well plate, followed by 390 μL of column 2 into A2:A7, and 390 μL of column 3 into B2:B7. 94 μL from column 4 was pipetted into wells C2:D7, followed by 406 μL of column 5 into C2:C7, and 406 μL of column 6 into D2:D7. 500 μL of column 7 was pipetted into wells E2:E7, 500 μL of column 8 was pipetted into wells F2:F7, 500 μL of column 9 was pipetted into wells G2:G7 and finally 500 μL of column 10 was pipetted into wells H2:H7. The plate was then covered with a TiterTop and wrapped in blue LED lights. The reaction was allowed to proceed for 24 h after which the lights were removed and the plate dried under vacuum for 24 h to remove dioxane. The plate was then placed back into the liquid handling robot and 1 mL DMF was added to each well. This plate was then agitated for 6 hours, followed by the addition of 200 μL of this solution to the same well of an empty polypropylene 96 well plate. These samples were then analysed by high throughput SEC, and the DP of the polymers plotted in Figure 3 . Variable monomer concentration polymerisations -To a 12 column reservoir in a liquid handling robot was added: MMA (20 mL) (col 1), a solution containing TEOA (1.5 g), dioxane (2.57 mL) and CTA (19 μL) (col 2), a solution containing TEOA (1.5 g), dioxane (2.54 mL) and CTA (38 μL) (col 3), a solution containing TEOA (1.5 g), dioxane (3.10 mL) and CTA (10 μL) (col 4), a solution containing TEOA (1.55 g), dioxane (3.04 mL) and CTA (20 μL) (col 5), a solution containing TEOA (1.49 g), dioxane (3.38 mL) and CTA (5 μL) (col 6), a solution containing TEOA (1.55 g), dioxane (3.33 mL) and CTA (10 μL) (col 7), a solution containing TEOA (1.49 g), dioxane (3.52 mL) and CTA (2.5 μL) (col 8) and a solution containing TEOA(1.49 g), dioxane
(3.52 mL) and CTA (5 μL) (col 9). 216 μL from column 1 was pipetted into wells A2:B7 of a deep well 96 well plate, followed by 284 μL of column 2 into A2:A7, and 284 μL of column 3 into B2:B7. 111 μL from column 1 was pipetted into wells C2:D7, followed by 389 μL of column 4
into C2:C7, and 389 μL of column 5 into D2:D7. 55 μL from column 1 was pipetted into wells E2:F7, followed by 445 μL of column 6 into E2:E7, and 445 μL of column 7 into F2:F7. 111 μL from column 1 was pipetted into wells G2:H7, followed by 472 μL of column 8 into G2:G7, and 472 μL of column 9 into H2:H7. The plate was then covered with a TiterTop and wrapped in blue LED lights. The reaction was allowed to proceed for 24 h after which the lights were removed and the plate dried under vacuum for 24 h to remove dioxane. The plate was then placed back into the liquid handling robot and 1 mL DMF was added to each well. This plate was then agitated for 6 h, followed by the addition of 200 μL of this solution to the same well of an empty polypropylene 96 well plate. These samples were then analysed by high throughput SEC, and the Mp of the polymers plotted in Figure 4A . Polymerizations with a constant radical concentration -To a 4 column reservoir in a liquid handling robot was added: MMA (10 mL) (col 1), a solution containing TEOA (1.5 g), dioxane
(3.1 mL) and CTA (20 μL) (col 2), a solution containing TEOA (1.5g), dioxane (2.54 mL) and CTA (20 μL) (col 3) and a solution containing TEOA (1.5g), dioxane (1.44 mL) and CTA (20 μL) (col 4). 51 μL of MMA from column 1 was added to wells B2:B7 of a deep well 96 well plate, followed by 103 μL to wells C2:C7 and 206 μL to wells D3:D7. These wells were then made up to 500 μL with the corresponding TEOA/CTA solution. 449 μL of the solution in column 2 was added to wells B2:B7, followed by 397 μL from column 3 to wells C2:C7, and finally 296 μL from column 4 to wells D2:D7. The plate was then covered with a TiterTop and wrapped in blue LED lights. The reaction was allowed to proceed for 24 hours after which the lights were removed and the plate dried under vacuum for 24 hours to remove dioxane. The plate was then placed back into the liquid handling robot and 1mL DMF was added to each well. This plate was then agitated for 6 hours, followed by the addition of 200 μL of this solution to the same well of an empty polypropylene 96 well plate. These samples were then analyzed by high throughput SEC, and the DP of the polymers plotted in Figure 4B . Figure 5 .
Amine Free Control Polymerization -To a 10 mL vial was added methyl methacrylate (0.5 g), dioxane (1.95 mL) and CTA (10 μL). This solution was stirred and then 0.5 mL pipetted into a vial, a sample was removed for 1 H NMR spectroscopy and the vial was left open to air and irradiated for 24 h. After this time, another 1 H NMR spectroscopy was taken and the sample was dried under vacuum and the sample dissolved in DMF followed by SEC analysis. SEC DMF: Mn 95,000 Da, Mw/Mn = 1.51. Conversion = 10%.
Degassed Control Experiment -To a 10 mL vial was added methyl methacrylate (0.5 g), triethanolamine (0.74 g), dioxane (1.28 mL) and CTA (10 μL). This solution was stirred and then 0.5 mL pipetted into a vial, the vial was sparged with nitrogen for 5 min and a sample removed for 1 H NMR spectroscopy, followed by irradiation for 24 hours. After this time, another 1 H NMR sample was removed and the sample was diluted with more dioxane and transferred to a 2 mL Eppendorf, 0.1 mL HCl was added and the sample centrifuged to remove the amine. The resulting solution was dried and the sample dissolved in DMF followed by SEC analysis. SEC DMF: Mn 13,500 Da, Mw/Mn = 1.50. Conversion = 94 %.
Standard Control Experiment -To a 10 mL vial was added methyl methacrylate (0.5 g), triethanolamine (0.74 g), dioxane (1.28 mL) and CTA (10 μL). This solution was stirred and then 0.5 mL pipetted into a vial, the vial was left open to air and irradiated for 24 h. After this time, the sample was diluted with more dioxane and transferred to a 2 mL Eppendorf, 0.1 mL HCl was added and the sample centrifuged to remove the amine. The resulting solution was dried and the S12 sample dissolved in DMF followed by SEC analysis. SEC DMF: Mn 12,400 Da, Mw/Mn = 2.12.
Conversion = 93%.
10% DMSO Control Experiment -To a 10 mL vial was added methyl methacrylate (0.5 g), triethanolamine (0.74 g), dioxane (1.03 mL), DMSO (0.25 mL) and CTA (10 μL). This solution was stirred and then 0.5 mL pipetted into a vial, a sample was removed for 1 H NMR spectroscopy Normalised dwdlogM LogM 20% DP100 20% DP 50 10% DP100 10% DP 50 5% DP100 5% DP50 2.5% DP100 2.5% DP50 TTC-1 concentration was kept constant at 0.02 M. Polymers were made in a 96 well plate with 0.5 mL reaction volume, using dioxane as the solvent. Varying wt% of monomers were used in order to target different molecular weights. 
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